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!""#$%!&'(!)*+,-.+/!#00-1!
=),>!?:!@-$//3AB'+/(,3C3)!)+D!E)',!F:!GD)%/);H!

!"!#$%&'%()%$*%+%,(-!./0&!+("!10$!.0$,2()%$*%+%,2(34(56789(
1:%;!$.<%&.(0=()/0%&>/&%%$/&>2(?&/@%$A/.,(0=(3!+/=0$&/!(!.()%$*%+%,2()%$*%+%,2(34(56789(

#$--3/&$+D3+I3!3%)*,J!=?@-$//3AB'+/(,3C3KLML:@$C!

2+#30,4"#.0+!
N13!EFM!>$-%)(! */! (13!&-3D$%*+)+(!4$-O*+0! >$-%)(! >$-!)($%*I!&)-)%3(3-/!5I$$-D*+)(3/;!$II'&)+I*3/;!
D*/&,)I3%3+(!&)-)%3(3-/;!3(I:9!*+!%)I-$%$,3I',)-!I-./(),,$0-)&1.:!P)+.!/%),,A%$,3I',3!&-$0-)%/!),/$!
/'&&$-(! (1*/! >$-%)(:!N13!EFM! >$-%)(!/&3I*>*I)(*$+/!)-3!)C)*,)H,3!)(!1((&JQQ444:&DH:$-0Q:!N3I1+*I),,.;!
(13!>$-%)(!*/!C3-.!/*%&,3;!(13-3>$-3!)!C)/(!+'%H3-!$>!&)-/3-/!3R*/(!*+!/I*3+(*>*I!&)IO)03/:!N1*/!)-(*I,3!*/!
)H$'(! (13! EFM! 1)+D,*+0! ($$,/! *+I,'D3D! *+! (13! #$%&'()(*$+),! #-./(),,$0-)&1.! N$$,H$R! 5cctbx;!
1((&JQQII(HR:/$'-I3>$-03:+3(Q9;!(13!$&3+A/$'-I3!I$%&$+3+(!$>!(13!BCD-EF!&-$S3I(!51((&JQQ444:&13+*RA
$+,*+3:$-0Q9:!

N13! 3C$,'(*$+!$>! (13!cctbx! EFM!1)+D,*+0! ($$,/! 1)/! 0$+3! (1-$'01! (1-33!%)*+! /()03/! /&-3)D!$'(! $C3-!
/3C3-),!.3)-/:!G!/*%&,3!&)-/3-!*%&,3%3+(3D!*+!E.(1$+!1)/!H33+!)C)*,)H,3!>$-!)!,$+0!(*%3:!T+!%)+.!I)/3/!
E.(1$+U/!-'+(*%3!&3->$-%)+I3!*/!/'>>*I*3+(!>$-!*+(3-)I(*C3!&-$I3//*+0!$>!EFM!>*,3/;!H'(!I)+!H3!,*%*(*+0!>$-!
,)-03!>*,3/;!$-!>$-!-3&3)(3D,.!(-)C3-/*+0!(13!3+(*-3!EFM!D)()H)/3:!N1*/!1)/!&-$%&(3D!'/!($!*%&,3%3+(!)!
>)/(! #VV!&)-/3-! (1)(! */! D3/I-*H3D! *+!@-$//3AB'+/(,3C3! 3(! ),:! 5677W9:!X$43C3-;! *+*(*),,.! (13! >)/(!cctbx!
EFM!1)+D,*+0!($$,/!$+,.!/'&&$-(3D!Y-3)DA$+,.Y!)II3//:!?-*(*+0!$>!EFM!>*,3/!4)/!/'&&$-(3D!$+,.!)(!)!C3-.!
H)/*I!,3C3,:!N1*/!/1$-(I$%*+0!1)/!H33+!-3%$C3D!)+D!(13!I'--3+(!II(HR!C3-/*$+!&-$C*D3/!I$%&-313+/*C3!
($$,/! >$-!-3)D*+0;!%)+*&',)(*+0;!)+D!4-*(*+0!EFM!>*,3/:!N13/3!($$,/!)-3!)C)*,)H,3! >-$%!H$(1!E.(1$+!)+D!
#VV;!'+D3-!(13!iotbx.pdb!%$D',3:!

N1*/!)-(*I,3!&-3/3+(/!)+!$C3-C*34!$>!(13!%)*+!(.&3/!*+!(13!iotbx.pdb!%$D',3;!I$+/*D3-)(*$+/!(1)(!,3)D!
($! (13! D3/*0+;! )+D! -3,)(3D! *%&$-()+(! +$%3+I,)('-3:! T(! */! +$(! )! ('($-*),! >$-! '/*+0! (13! iotbx.pdb!
>)I*,*(*3/:! Z$-! (1*/;! -3>3-! ($! 1((&JQQII(HR:/$'-I3>$-03:+3(Q/H0-*D677[Q('($-*),:1(%,:! \33! ),/$!
1((&JQQII*:,H,:0$CQ1.H-*D]^WQ!41*I1!D3/I-*H3/!iotbx.pdb!>)I*,*(*3/!>$-!1)+D,*+0!C3-.!,)-03!%$D3,/:!

56*-7803-,!&'(!9.-61!
N13!/*%&,*I*(.!$>!(13!EFM!>$-%)(!*/!$+,.!/'&3->*I*),!)+D;!*+!(13!03+3-),!I)/3;!/($&/!)>(3-!(13!*+*(*),!&)-/*+0!
,3C3,:! N13! /(-'I('-3! $>! (13! EFM! >*,3! *%&,*3/! )! G/%$!$'G,( $>! $HS3I(/:! G! >*-/(! )&&-$R*%)(*$+! */! (1*/!
1*3-)-I1*I),!C*34!*/J!

  model 
    chain 
      residue 
        atom 
 

N1*/! */! $+,.! )+! )&&-$R*%)(*$+! H3I)'/3! $>! )! >3)('-3! (1)(! */! 3)/*,.! $C3-,$$O3D! )(! >*-/(J! (13! YaltlocY!
5$>>*I*),! EFM! +$%3+I,)('-39! I$,'%+! 8_! $>! EFM! GN`P! -3I$-D/;! /&3I*>.*+0! Y),(3-+)(*C3! ,$I)(*$+Y!
*D3+(*>*3-/!>$-!)($%/!*+!),(3-+)(*C3!I$+>$-%)(*$+/:!G/!*(!('-+3D!$'(;!)H$'(!a7b!$>!(13!D3C3,$&%3+(!(*%3!
*+C3/(3D! *+($! iotbx.pdb! 4)/! *+! /$%3! >$-%! -3,)(3D! ($! ),(3-+)(*C3! I$+>$-%)(*$+/:! `'-! 0$),! 4)/! ($!
&-$C*D3! -$H'/(! ($$,/! (1)(! 4$-O! 3C3+! >$-! (13! %$/(! '+'/'),! 5H'(! C),*D9! I)/3/;! /*+I3! (1*/! */! )! C*(),!
I1)-)I(3-*/(*I! $>! )+.! )'($%)(3D! /./(3%:! N13! %)*+! D*>>*I',(*3/! 3+I$'+(3-3D! 41*,3! &'-/'*+0! (1*/! 0$),!
43-3J!

• #1)*+/!4*(1!I$+>$-%3-/!(1)(!1)C3!D*>>3-3+(!/3c'3+I3/!
• #1)*+/!4*(1!D'&,*I)(3!resseqVicode!5-3/*D'3!/3c'3+I3!+'%H3-!V!*+/3-(*$+!I$D39!
• #$+>$-%3-/!*+(3-,3)C3D!$-!/3&)-)(3D!



!

! d!

ARTICLES 

N13/3!D*>>*I',(*3/!)-3!H3/(!*,,'/(-)(3D!4*(1!3R)%&,3/:!G+!$,D!C3-/*$+!$>!EFM!3+(-.!6Tef!5>-$%!G'0!677[9!
*+I,'D3/!)!I1)*+!4*(1!I$+>$-%3-/!(1)(!1)C3!D*>>3-3+(!/3c'3+I3/;!(13!-3/*D'3!4*(1!resseq!88!*+!I1)*+!G;!
)($%/!667!(1-$'01!6[^J!

  HEADER    ANTIBIOTIC                              26-JUL-06   2IZQ 
  ATOM    220  N  ATRP A  11      20.498  12.832  34.558  0.50  6.03           N 
  ................ATRP A  11 ................................................... 
  ATOM    243  HH2ATRP A  11      15.522   9.077  38.323  0.50 10.40           H 
  ATOM    244  N  CPHE A  11      20.226  13.044  34.556  0.15  6.35           N 
  ................CPHE A  11 ................................................... 
  ATOM    254  CZ CPHE A  11      16.789   9.396  34.594  0.15 10.98           C 
  ATOM    255  N  BTYR A  11      20.553  12.751  34.549  0.35  5.21           N 
  ................BTYR A  11 ................................................... 
  ATOM    261  CD1BTYR A  11      18.548  10.134  34.268  0.35  9.45           C 
  ATOM    262  HB2CPHE A  11      21.221  10.536  34.146  0.15  7.21           H 
  ATOM    263  CD2BTYR A  11      18.463  10.012  36.681  0.35  9.08           C 
  ATOM    264  HB3CPHE A  11      21.198  10.093  35.647  0.15  7.21           H 
  ATOM    265  CE1BTYR A  11      17.195   9.960  34.223  0.35 10.76           C 
  ATOM    266  HD1CPHE A  11      19.394   9.937  32.837  0.15 10.53           H 
  ATOM    267  CE2BTYR A  11      17.100   9.826  36.693  0.35 11.29           C 
  ATOM    268  HD2CPHE A  11      18.873  10.410  36.828  0.15  9.24           H 
  ATOM    269  CZ BTYR A  11      16.546   9.812  35.432  0.35 11.90           C 
  ATOM    270  HE1CPHE A  11      17.206   9.172  32.650  0.15 12.52           H 
  ATOM    271  OH BTYR A  11      15.178   9.650  35.313  0.35 19.29           O 
  ATOM    272  HE2CPHE A  11      16.661   9.708  36.588  0.15 11.13           H 
  ATOM    273  HZ CPHE A  11      15.908   9.110  34.509  0.15 13.18           H 
  ATOM    274  H  BTYR A  11      20.634  12.539  33.720  0.35  6.25           H 
  ................BTYR A  11 ................................................... 
  ATOM    282  HH BTYR A  11      14.978   9.587  34.520  0.35 28.94           H 

!
N13!$-*0*+),!)($%!+'%H3-*+0!D$3/!+$(!1)C3!0)&/:!X3-3!43!1)C3!$%*((3D!H,$IO/!$>!)($%/!4*(1!I$+/()+(!
resname!)+D!resseq+icode!($!/)C3!/&)I3:!

G/!$>!g'+![!6787;!(13-3!)-3!_"!>*,3/!4*(1!%*R3D!-3/*D'3!+)%3/!*+!(13!EFM;!*:3:!$+,.!)H$'(!7:8b!$>!(13!>*,3/:!
X$43C3-;! (13/3! >*,3/!)-3!&3->3I(,.!C),*D!)+D!)!EFM!&-$I3//*+0! ,*H-)-.! */!/'*()H,3!)/!)!I$%&$+3+(!$>!)+!
)'($%)(3D!/./(3%!$+,.!*>!*(!1)+D,3/!(13%!/3+/*H,.:!

G+! $,D! C3-/*$+! $>! EFM! 3+(-.! 8ehX! 5G'0! 677[9! *+I,'D3/! )! I1)*+! 4*(1! I$+/3I'(*C3! D'&,*I)(3!
resseq+icode;!)($%/![_[!(1-$'01![a"J!

  HEADER    HORMONE                                 01-MAY-98   1ZEH 
  HETATM  878  C1 ACRS     5      12.880  14.021   1.197  0.50 33.23           C 
  HETATM  879  C1 BCRS     5      12.880  14.007   1.210  0.50 34.27           C 
  ................ACRS     5 ................................................... 
  HETATM  892  O1 ACRS     5      11.973  14.116   2.233  0.50 34.24           O 
  HETATM  893  O1 BCRS     5      11.973  14.107   2.248  0.50 35.28           O 
  HETATM  894  O   HOH     5      -0.924  19.122  -8.629  1.00 11.73           O 
  HETATM  895  O   HOH     6     -19.752  11.918   3.524  1.00 13.44           O 
  HETATM  896  O   HOH     7      -1.169  17.936  -6.103  1.00 12.89           O 

!
N$! )! 1'%)+! *+/&3I(*+0! (13! $,D! 8ehX! 3+(-.;! *(! */! $>! I$'-/3! *%%3D*)(3,.! $HC*$'/! (1)(! (13! 4)(3-! 4*(1!
resseq!d! */!+$(!-3,)(3D! ($! (13!&-3C*$'/!-3/*D'3!4*(1!resseq!d:!X$43C3-;!)--*C*+0!)(! (1*/!I$+I,'/*$+!
4*(1!)+!)'($%)(*I!&-$I3D'-3! */!+$(!3+(*-3,.!/(-)*01(>$-4)-D:!N13!1'%)+!H-*+0/! *+!(13!O+$4,3D03!(1)(!
4)(3-! )($%/! 4*(1$'(! 1.D-$03+! )-3! +$(! I$C),3+(,.! I$++3I(3D! ($! $(13-! )($%/:! N1*/! */! C3-.! D3()*,3D;!
/&3I*),*i3D! O+$4,3D03:! T+(-$D'I*+0! /'I1! 13'-*/(*I/! *+($! )+! )'($%)(*I! &-$I3D'-3! */! ,*O3,.! ($! ,3)D! ($!
/'-&-*/3/!*+!/$%3!/*(')(*$+/!)+D!*/!H3/(!)C$*D3D;!*>!&$//*H,3:!

#$%&'()(*$+),!#-./(),,$0-)&1.!234/,3((3-!567879:!!;!"<88!
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T+! (13! EFM! )-I1*C3;! ),(3-+)(*C3! I$+>$-%3-/! $>! )! -3/*D'3! ),4)./! )&&3)-! I$+/3I'(*C3,.:! X$43C3-;! )/!
%3+(*$+3D!*+!(13!*+(-$D'I(*$+;!(13!EFM!>$-%)(!*/!),/$!(13!&-3D$%*+)+(!4$-O*+0!>$-%)(:!\$%3!&-$0-)%/!
&-$D'I3!>*,3/!4*(1!I$+>$-%3-/!/3&)-)(3D!*+!(1*/!4).!5(1*/!>*,3!4)/!&-$C*D3D!($!'/!H.!)!'/3-9J!

  ATOM   1716  N  ALEU   190      28.628   4.549  20.230  0.70  3.78           N 
  ATOM   1717  CA ALEU   190      27.606   5.007  19.274  0.70  3.71           C 
  ATOM   1718  CB ALEU   190      26.715   3.852  18.800  0.70  4.15           C 
  ATOM   1719  CG ALEU   190      25.758   4.277  17.672  0.70  4.34           C 
  ATOM   1829  N  BLEU   190      28.428   4.746  20.343  0.30  5.13           N 
  ATOM   1830  CA BLEU   190      27.378   5.229  19.418  0.30  4.89           C 
  ATOM   1831  CB BLEU   190      26.539   4.062  18.892  0.30  4.88           C 
  ATOM   1832  CG BLEU   190      25.427   4.359  17.878  0.30  5.95           C 
  ATOM   1724  N  ATHR   191      27.350   7.274  20.124  0.70  3.35           N 
  ATOM   1725  CA ATHR   191      26.814   8.243  21.048  0.70  3.27           C 
  ATOM   1726  CB ATHR   191      27.925   9.229  21.468  0.70  3.73           C 
  ATOM   1727  OG1ATHR   191      28.519   9.718  20.259  0.70  5.22           O 
  ATOM   1728  CG2ATHR   191      28.924   8.567  22.345  0.70  4.21           C 
  ATOM   1729  C  ATHR   191      25.587   8.983  20.559  0.70  3.53           C 
  ATOM   1730  O  ATHR   191      24.872   9.566  21.383  0.70  3.93           O 
                         ... residues 191 through 203 not shown 
  ATOM   1828  O  AGLY   203       8.948  14.861  23.401  0.70  5.84           O 
  ATOM   1833  CD1BLEU   190      26.014   4.711  16.521  0.30  6.21           C 
  ATOM   1835  C  BLEU   190      26.506   6.219  20.135  0.30  4.99           C 
  ATOM   1836  O  BLEU   190      25.418   5.939  20.669  0.30  5.91           O 
  ATOM   1721  CD2ALEU   190      24.674   3.225  17.536  0.70  5.31           C 
  ATOM   1722  C  ALEU   190      26.781   6.055  20.023  0.70  3.36           C 
  ATOM   1723  O  ALEU   190      25.693   5.796  20.563  0.70  3.68           O 
  ATOM   8722  C  DLEU   190      26.781   6.055  20.023  0.70  3.36           C 
  ATOM   8723  O  DLEU   190      25.693   5.796  20.563  0.70  3.68           O 
  ATOM   9722  C  CLEU   190      26.781   6.055  20.023  0.70  3.36           C 
  ATOM   9723  O  CLEU   190      25.693   5.796  20.563  0.70  3.68           O 
 

T+! (1*/! >*,3;! I$+>$-%3-/!G! )+D!M!$>! -3/*D'3!8a7!)&&3)-! I$+/3I'(*C3,.;! H'(! I$+>$-%3-/!#! )+D!F!)&&3)-!
$+,.!)>(3-!I$+>$-%3-/!G!)+D!M!$>!),,!-3/*D'3/!8a8!(1-$'01!67^:!?1*,3!(1*/!*/!+$(!(13!%$/(!*+('*(*C3!4).!$>!
$-D3-*+0!(13!-3/*D'3/!*+!)!>*,3;!*(!*/!/(*,,!I$+/*D3-3D!C),*D!H3I)'/3!(13!$-*0*+),!*+(3+(*$+!*/!I,3)-:!\*+I3!*(!
4)/!$'-!0$),!($!D3C3,$&!)!I$%&-313+/*C3!,*H-)-.!/'*()H,3!>$-!)'($%)(*I),,.!&-$I3//*+0!>*,3/!&-$D'I3D!H.!
)+.!&$&',)-!&-$0-)%;!43!>$'+D!*(!*%&$-()+(!($!I$--3I(,.!1)+D,3!+$+AI$+/3I'(*C3!I$+>$-%3-/:!!

.0#$%:;,$:).63*3")<!
?13+!D3C3,$&*+0!(13!&-$I3D'-3!I)&)H,3!$>!1)+D,*+0!(13!C)-*3(.!$>!-3),A4$-,D!/*(')(*$+/!/1$4+!)H$C3;!
43!/(-*C3D!($!O33&!(13!'+D3-,.*+0!-',3A/3(!)/!/*%&,3!)/!&$//*H,3!)+D!($!)C$*D!1*01,.!/&3I*>*I!13'-*/(*I/!
53:0:!Y4)(3-!*/!+3C3-!I$C),3+(,.!H$'+DY9:!#$%&,3R!-',3/!*%&,.!I$%&,3R!*%&,3%3+()(*$+/;!)-3!D*>>*I',(!($!
3R&,)*+! )+D! '+D3-/()+D;! (3+D! ($! ,3)D! ($! /'-&-*/3/;! )+D! )-3! (13-3>$-3! ,*O3,.! ($! H3! -3S3I(3D! H.! (13!
I$%%'+*(.:! ?*(1! (1*/! )+D! (13! -3),A4$-,D! /*(')(*$+/! *+! %*+D;! 43! )--*C3D! )(! (13! >$,,$4*+0! ;$/<!$,(
$-0)+*i)(*$+!$>!(13!EFM!1*3-)-I1.J!

  Primary PDB hierarchy: 
 
    model(s) 
      id 
      chain(s) 
        id 
        residue_group(s) 
          resseq 
          icode 
          atom_group(s) 
            resname 
            altloc 
            atom(s) 

#$%&'()(*$+),!#-./(),,$0-)&1.!234/,3((3-!567879:!!;!"<88!
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!
T+!(1*/!&-3/3+()(*$+!(13!Y5/9Y!*+D*I)(3/!)!,*/(!$>!$HS3I(/!$>!(13!0*C3+!(.&3:!*:3:!)!1*3-)-I1.!I$+()*+/!)!,*/(!$>!
%$D3,/;!3)I1!%$D3,!1)/!)+!YidY!5)!/*%&,3!/(-*+09!)+D!1$,D/!)!,*/(!$>!I1)*+/;!3(I:!!

#$%&)-*+0!4*(1!(13!Y>*-/(!)&&-$R*%)(*$+!1*3-)-I1.Y!)H$C3;!(13!residue!(.&3!*/!-3&,)I3D!4*(1!(4$!+34!
(.&3/J! !residue_group! )+D!atom_group:! N13/3! (.&3/! 1)D! ($! H3! *+(-$D'I3D! ($! I$C3-! ),,! (13! -3),A
4$-,D!I)/3/!/1$4+!)H$C3:!N13!residue_group!)+D!atom_group!(.&3/!)-3!+34!)+D!'+'/'),:!M3>$-3!
43!0$!*+($!(13!D3()*,/!$>!(13/3!(.&3/;!*(!4*,,!H3!13,&>',!($!I$+/*D3-!(13!H*003-!&*I('-3!H.!*+(-$D'I*+0!(13!
),(3-+)(*C3!A%'0&H!$,!C*34!$>!(13!EFM!1*3-)-I1.J!

  Secondary view of PDB hierarchy: 
 
    model(s) 
      id 
      chain(s) 
        id 
        conformer(s) 
          altloc 
          residue(s) 
            resname 
            resseq 
            icode 
            atom(s) 

!
N1*/!$-0)+*i)(*$+!*/!&-$H)H,.!%$-3!*+('*(*C3!)(!>*-/(:!N13!>*-/(!(4$!,3C3,/!5model;!chain9!)-3!3R)I(,.!(13!
/)%3! )/! *+! (13! &-*%)-.! 1*3-)-I1.:! h)I1! I1)*+! 1$,D/! )! ,*/(! $>! conformer! $HS3I(/;! 41*I1! )-3!
I1)-)I(3-*i3D! H.! (13!altloc! I1)-)I(3-! >-$%! I$,'%+!8_! *+! (13! EFM!GN`P! -3I$-D/:! G!conformer! */!
'+D3-/($$D! ($! H3! )! ( '0<;+%.%( '0;,( ! $>! )! I1)*+;! H'(! '/'),,.! (4$! I$+>$-%3-/( AG!$%! /$%3! $-! 3C3+!%$/(!
)($%/:!!G!residue!*/!I1)-)I(3-*i3D!H.!)!'+*c'3!resname!)+D!(13!resseq+icode:!

N13! /3I$+D)-.! C*34! $>! (13! 1*3-)-I1.! 3C$,C3D! *+! (13! I$+(3R(! $>! 03+3-)(*+0! 03$%3(-.! -3/(-)*+(/! >$-!
-3>*+3%3+(!53:0:!H$+D;!)+0,3;!)+D!D*13D-),!-3/(-)*+(/9;!413-3!(1*/!$-0)+*i)(*$+! */!%$/(!'/3>',:! T(! */!),/$!
(13! $-0)+*i)(*$+! *+(-$D'I3D! *+! @-$//3AB'+/(,3C3! 3(! ),:! 5677W9;! 413-3! *(! 4)/! )I('),,.! (13! &-*%)-.!
$-0)+*i)(*$+:!?1*,3!4$-O*+0!4*(1! (13! I$+>$-%3-A-3/*D'3! $-0)+*i)(*$+;! 43! >$'+D! (1)(! *(! */! D*>>*I',(! ($!
%)+*&',)(3! )! 1*3-)-I1.! 53:0:! )DD! $-! D3,3(3! )($%/9! *+! $HC*$'/! 4)./:! Z*+),,.;! 41*,3! D3C3,$&*+0! (13!
)'($%)(*I! 03+3-)(*$+! $>! I$+/(-)*+3D! $II'&)+I.! 0-$'&/! >$-! ),(3-+)(*C3! I$+>$-%)(*$+/;! (13! I$+>$-%3-A
-3/*D'3!$-0)+*i)(*$+!&-$C3D!($!H3!'+4$-O)H,3:!N13!%)*+!D*>>*I',(.!*/!(1)(!(13!-3,)(*C3!$-D3-!$>!-3/*D'3/!
4*(1!),(3-+)(*C3!I$+>$-%)(*$+/!*/!,$/(!*+!(13!I$+>$-%3-A-3/*D'3!$-0)+*i)(*$+j!*(!*/!$+,.!0*C3+!*+D*-3I(,.!
H.!*+(3-,3)C3D!-3/*D'3/!4*(1!/1)-3D!)($%/!AA!*>!(13.!3R*/(:!G/!I$+C3+*3+(!)/!(13!conformer-residue!
$-0)+*i)(*$+!*/!>$-!(13!03+3-)(*$+!$>!-3/(-)*+(/;!*(!*/!)!1*+D-)+I3!>$-!$(13-!&'-&$/3/:!!

N13!+)%3/! >$-! (13!+34!(.&3/! *+! (13!&-*%)-.!1*3-)-I1.!43-3!I1$/3+!+$(! ($!I$,,*D3!4*(1! (13!/3I$+D)-.!
C*34:!?3!I$',D!1)C3!'/3D!YconformerY!)+D!YresidueY!)0)*+;! S'/(!-3C3-/3D;!H'(! (13-3!4$',D!H3! (13!
H*0!/'-&-*/3!(1)(!$+3!-3/*D'3!1)/!D*>>3-3+(!resnames:!N$!/3+D!(13!/*0+),!Y(1*/!*/!+$(!41)(!.$'!'/'),,.!
(1*+O!$>!)/!)!-3/*D'3Y;!43!D3I*D3D!($!'/3!residue_group!)/!(13!(.&3!+)%3:!G!-3/*D'3!0-$'&!1$,D/!)!
,*/(! $>! atom_group! $HS3I(/:! G,,! )($%/! *+! )+! )($%! 0-$'&! 1)C3! (13! /)%3! resname! )+D! altloc:!
N13-3>$-3! Yresname_altloc_groupY! 4$',D! 1)C3! H33+! )+$(13-! &,)'/*H,3! +)%3;! H'(! 43! >)C$-3D!
atom_group!/*+I3!*(!*/!%$-3!I$+I*/3!)+D!H3((3-!I$+C3./!41)(!*/!(13!%)*+!I$+(3+(:!

'6#6"#.0+!09!361.,46!/304;1!*+,!*#0=!/304;1!

?13+! I$+/(-'I(*+0! (13! &-*%)-.! 1*3-)-I1.! 0*C3+! )! EFM! >*,3;! (13! &-$I3//*+0! ),0$-*(1%! 1)/! ($! D3(3I(!
%$D3,/;!I1)*+/;!-3/*D'3!0-$'&/;!)($%!0-$'&/!)+D!)($%/:!P$/(!/(3&/!)-3!>)*-,.!/(-)*01(>$-4)-D;!H'(!+$+3!
$>!(13!/(3&/!*/!)I('),,.!I$%&,3(3,.!(-*C*),:!Z$-!3R)%&,3;!41)(!($!D$!*>!Nh=!$-!h2FPFL!I)-D/!)-3!%*//*+0k!
?1)(! *>!-3/*D'3!/3c'3+I3!+'%H3-/!)-3!+$(!I$+/3I'(*C3k!N13!-*H$/$%3!I$%%'+*(.!4*D3,.!'/3/!segid!
*+/(3)D!$>!I1)*+!id!53C3+!(1$'01!(13!segid!I$,'%+!*/!$>>*I*),,.!D3&-3I)(3D!H.!(13!EFM9:!?1)(!*>!)!>*,3!
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ARTICLES 

I$+()*+/!H$(1!I1)*+!id!)+D!segidk!F$I'%3+(*+0!),,!$'-!)+/43-/! *+! >',,!D3()*,! */!H3.$+D!(13!/I$&3!$>!
(1*/! )-(*I,3! 5)+D! 4$',D! H3! %$-3! D*/(-)I(*+0! (1)+! 13,&>',! )+.4).! H3I)'/3! (13! /$'-I3! I$D3! */! $&3+,.!
)C)*,)H,39:!N13-3>$-3!43! I$+I3+(-)(3!$+! (13!%$/(! *%&$-()+(! -',3/! >$-! (13!D3(3I(*$+!$>! -3/*D'3!0-$'&/!
)+D!)($%!0-$'&/:!

N13+!I3+(-),!I$+>,*I(!43!1)D!($!-3/$,C3!4)/J!

• T+!$-D3-!($!1)+D,3!+$+AI$+/3I'(*C3!I$+>$-%3-/;!43!1)C3!($!'/3!(13!resseq+icode!($!>*+D!)+D!
0-$'&!-3,)(3D!-3/*D'3/:!

• X$43C3-;!43!I)++$(!'/3!(13!resseq+icode!),$+3!)/!)!0'*D3;!H3I)'/3!43!),/$!4)+(!($!1)+D,3!
I1)*+/!4*(1!D'&,*I)(3!resseq+icode!5I$+/3I'(*C3!$-!+$+AI$+/3I'(*C39:!

N1*/!,3)D!($!)!(4$!/()03!&-$I3D'-3:!T+!(13!>*-/(!/()03J!

• G!-3/*D'3!0-$'&!*/!0*C3+!H.!)!H,$IO!$>!I$+/3I'(*C3!GN`P!$-!XhNGNP!-3I$-D/!4*(1!*D3+(*I),!
resseq+icode!I$,'%+/!5\T@GNP;!G2T\`l;!)+D!\T@lTg!-3I$-D/!%).!H3!*+(3-,3)C3D9;!3:0:!

  ATOM    234  H  ATRP A  11      20.540  12.567  33.741  0.50  7.24           H 
  ATOM    235  HA ATRP A  11      20.771  12.306  36.485  0.50  6.28           H 
  ATOM    244  N  CPHE A  11      20.226  13.044  34.556  0.15  6.35           N 
  ATOM    245  CA CPHE A  11      20.950  12.135  35.430  0.15  5.92           C 

!
X$43C3-;!(13-3!*/!)+!*%&$-()+(!&-3AI$+D*(*$+J!

• l+,3//!)!/'HAH,$IO!$>!GN`P!-3I$-D/!4*(1!*D3+(*I),!resname+resseq+icode!I$,'%+/!
I$+()*+/!)!%)*+AI$+>$-%3-!)($%!5),%$/(!YH,)+O!altlocY9;!3:0:!

  HEADER    ANTIBIOTIC RESISTANCE                   07-MAY-97   1AJQ 
  CRYST1   52.120   65.080   76.300 100.20 111.44 105.81 P 1           1 
  HETATM 6097 CA    CA     1       5.676  34.115  52.446  1.00 18.50          CA 
  HETATM 6100  C2  SPA     1      11.860  36.159  33.853  1.00 14.30           C 
  HETATM 6107  C6  SPA     1      13.085  36.522  34.644  1.00 17.34           C 
 

T+!(1*/!I)/3!(13!/'HAH,$IO!*/!)//*0+3D!($!)!/3&)-)(3!-3/*D'3!0-$'&:!

?*(1*+!3)I1!-3/*D'3!0-$'&;!),,!)($%/!)-3!0-$'&3D!H.!altloc+resname!)+D!)//*0+3D!($!)($%!0-$'&/:!
N13!$-D3-!$>!(13!)($%/!*+!)!-3/*D'3!0-$'&!D$3/!+$(!)>>3I(!(13!)//*0+%3+(!($!)($%!0-$'&/:!

G>(3-!),,!)($%!-3I$-D/!)-3!)//*0+3D!($!-3/*D'3!0-$'&/!)+D!)($%!0-$'&/;!

• -3/*D'3!0-$'&/!4*(1!*D3+(*I),!resseq+icode!
• (1)(!D$!+$(!I$+()*+!%)*+AI$+>$-%3-!)($%/!

)-3!%3-03D! *+! (13! /3I$+D!&-$I3//*+0! /()03:!?1*,3! (4$! -3/*D'3! 0-$'&/! )-3!%3-03D;! )($%!0-$'&/!4*(1!
*D3+(*I),!altloc+resname!>-$%!(13!(4$!/$'-I3/!)-3!),/$!%3-03D:!

2$(3! (1)(! (13! 0-$'&*+0! /(3&/! *+! (1*/! &-$I3//! %).! I1)+03! (13! $-D3-! $>! (13! )($%/:! X$43C3-;! $'-!
*%&,3%3+()(*$+! &-3/3-C3/! (13! -3,)(*C3! $-D3-! $>! (13! )($%/! )/! %'I1! )/! &$//*H,3:! T:3:! *+! (13! 1*3-)-I1.;!
resseq+icode!)&&3)-!*+!(13!$-*0*+),!Y>*-/(!/33+Y!$-D3-;!)+D!/*%*,)-,.!>$-!altloc+resname!4*(1*+!)!
-3/*D'3!0-$'&:!

>0+1#34"#.0+!09!16"0+,*3<!?.68!09!).63*3")<!

N13! /3I$+D)-.! C*34! $>! (13! 1*3-)-I1.! */! I$+/(-'I(3D! (-*C*),,.! >-$%! (13! &-*%)-.! 1*3-)-I1.! $HS3I(/:! Z$-!
3)I1! I1)*+;! (13! I$%&,3(3! ,*/(! $>!altloc! I1)-)I(3-/! */! D3(3-%*+3D! *+! )! >*-/(! &)//:! T+! )! /3I$+D! &)//;! )!
I$+>$-%3-!$HS3I(! */! I-3)(3D! >$-! 3)I1!altloc;! )+D! )! /3I$+D! ,$$&!$C3-! (13! I1)*+! )//*0+/! (13! )($%/! ($!
3)I1! I$+>$-%3-:! P)*+AI$+>$-%3-! )($%/! )-3! )//*0+3D! ($! ),,! I$+>$-%3-/;! )($%/! *+! ),(3-+)(*C3!
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ARTICLES 

I$+>$-%)(*$+/! $+,.! ($! (13! I$--3/&$+D*+0! I$+>$-%3-:!M3I)'/3! $>! (13!D*>>*I',(*3/! ),,'D3D! ($! 3)-,*3-;! (13!
I$+>$-%3-! )+D! -3/*D'3! $HS3I(/! *+! (13! /3I$+D)-.! C*34! )-3! Y-3)DA$+,.Y:! T:3:! ),,! %)+*&',)(*$+/! /'I1! )/!
)DD*(*$+!$-! -3%$C),! $>! -3/*D'3/;! 1)C3! ($!H3!&3->$-%3D!$+! (13!&-*%)-.!1*3-)-I1.:!=3AI$+/(-'I(*+0! (13!
/3I$+D)-.!C*34!)>(3-!(13!&-*%)-.!1*3-)-I1.!1)/!H33+!I1)+03D!*/!C3-.!>)/(!5>-)I(*$+/!$>!/3I$+D/!3C3+!>$-!
(13!,)-03/(!>*,3/;!3:0:!7:66!/!>$-!EFM!3+(-.!8XNf!4*(1!),%$/(!$+3!%*,,*$+!)($%/9:!

N13!iotbx/examples/pdb_hierarchy.py! /I-*&(! /1$4/! 1$4! ($! I$+/(-'I(! (13! &-*%)-.! 1*3-)-I1.!
>-$%!)!EFM!>*,3;!)+D!1$4!($!$H()*+!(13!/3I$+D)-.!C*34:!

@0=6+"-*#436!36-*#6,!#0!*-#63+*#.?6!"0+903=*#.0+1!
N13!iotbx.pdb! %$D',3! '/3/! (13! >$,,$4*+0! +$%3+I,)('-3! ($! D3/I-*H3! C)-*$'/! )/&3I(/! $>! ),(3-+)(*C3!
I$+>$-%)(*$+/J!

• !"#$%&'$()%"*'+%J!)+!)($%!4*(1!
o )!H,)+O!altloc!I1)-)I(3-!
o )+D!+$!$(13-!)($%!4*(1!(13!/)%3!name+resname!5H'(!D*>>3-3+(!altloc9!*+!(13!-3/*D'3!

0-$'&:!N1*/!/3I$+D!I$+D*(*$+!*/!+33D3D!>$-!I)/3/!,*O3!(1*/J!

  HEADER    HYDROLASE                               12-MAR-04   1SO7 
  ATOM   2460  CG1 VAL A 325     -23.284  97.713  15.815  0.66 21.74           C 
  ATOM   2461  CG1AVAL A 325     -23.010  97.616  18.295  0.66 22.88           C 
  ATOM   2462  CG2BVAL A 325     -24.819  96.373  17.146  0.66 22.57           C 
 

• ,-*)%&'$()%"*'+!J!+$(!%)*+!I$+>:!
• .'$('/+0/!J!)!I$%&,3(3!I1)*+!4*(1!%)*+!I$+>:!)($%/!)+D!),(:!I$+>:!)($%/!4*(1!)!/&3I*>*I!altloc:!

!
2$(3!>$-!I$%&,3(3+3//J!*(!*/!),/$!&$//*H,3!($!$H()*+!I$+>$-%3-/!$>!)+!*+D*C*D'),!-3/*D'3!0-$'&:!
X$43C3-;!I$+I3&('),,.!(1*/!*/!H3/(!C*343D!)/!)!/1$-(I'(!>$-!>*-/(!$H()*+*+0!(13!I$+>$-%3-/!$>!)!
I1)*+;!)+D!(13+!>*+D*+0!(13!-3/*D'3!$>!*+(3-3/(!*+!3)I1!I$+>$-%3-;!*0+$-*+0!),,!$(13-!-3/*D'3/:!
!

• 102#340!J!I$%&,3(3!-3/*D'3!*+!)!I$+>$-%3-!4*(1!%)*+!I$+>:!)($%/!)+D!),(:!I$+>:!)($%/:!

=3/*D'3/!)-3!I,)//*>*3D!)/!>$,,$4/J!

• 54/0%+"#$%&'$(:!J!),,!%)*+!I$+>:!)($%/!
• 54/0%"-*)%&'$(:!J!),,!),(:!I$+>:!)($%/!
• 5/'50/%"-*)%&'$(:!J!H$(1!%)*+!I$+>:!)($%/!)+D!),(:!I$+>!)($%/;!),,!),(!I$+>:!)($%/!1)C3!)!+$+AH,)+O!

altloc!I$,'%+!
• #+5/'50/%"-*)%&'$(:!J!H$(1!%)*+!I$+>:!)($%/!)+D!),(:!I$+>!)($%/;!$+3!$-!%$-3!),(!I$+>:!)($%/!1)C3!

)!H,)+O!altloc!I$,'%+!5)/!/1$4+!*+!(13!8\`_!>-)0%3+(!)H$C39:!

A33031!*+,!8*3+.+/1!
N13!($$,/! *+!iotbx.pdb!)-3!D3/*0+3D!($!H3!)/!($,3-)+(!)/!-3)/$+)H,.!&$//*H,3!413+!&-$I3//*+0!*+&'(!
EFM!>*,3/:!h:0:;!)/!$>!g'+![!6787;!),,!Wd[76!>*,3/!*+!(13!EFM!)-I1*C3!I)+!H3!&-$I3//3D!4*(1$'(!03+3-)(*+0!
3RI3&(*$+/:! X$43C3-;! ($! )//*/(! '/3-/! )+D! D3C3,$&3-/! *+! I-3)(*+0! EFM! >*,3/! 4*(1$'(! )%H*0'*(*3/;! (13!
1*3-)-I1.!$HS3I(!&-$C*D3/!%3(1$D/! >$-! >,)00*+0! ,*O3,.!&-$H,3%/!)/!3--$-/!)+D!4)-+*+0/:! T(! */!'&! ($! (13!
)&&,*I)(*$+!1$4!($!-3)I(!($!(13!D*)0+$/(*I/:!

N13!phenix.pdb.hierarchy!I$%%)+D!I)+!H3!'/3D!($!c'*IO,.!$H()*+!)!/'%%)-.!$>!(13!1*3-)-I1.!*+!
)!EFM!>*,3!)+D!/$%3!D*)0+$/(*I/:!N1*/!3R)%&,3!I$%%)+D!1*01,*01(/!),,!%)*+!>3)('-3/J!

  phenix.pdb.hierarchy pdb1jxw.ent.gz 
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ARTICLES 

`'(&'(J!

  file pdb1jxw.ent.gz 
    total number of: 
      models:       1 
      chains:       2 
      alt. conf.:   5 
      residues:    49 
      atoms:      786 
      anisou:       0 
    number of atom element+charge types: 5 
    histogram of atom element+charge frequency: 
      " H  " 383 
      " C  " 261 
      " O  "  77 
      " N  "  59 
      " S  "   6 
    residue name classes: 
      "common_amino_acid" 48 
      "other"              1 
    number of chain ids: 2 
    histogram of chain id frequency: 
      " " 1 
      "A" 1 
    number of alt. conf. ids: 3 
    histogram of alt. conf. id frequency: 
      "A" 2 
      "B" 2 
      "C" 1 
    residue alt. conf. situations: 
      pure main conf.:     32 
      pure alt. conf.:      3 
      proper alt. conf.:   14 
      improper alt. conf.:  0 
    chains with mix of proper and improper alt. conf.: 0 
    number of residue names: 16 
    histogram of residue name frequency: 
      "CYS" 6 
      "THR" 6 
      "ALA" 5 
      "ILE" 5 
      "PRO" 5 
      "GLY" 4 
      "ASN" 3 
      "SER" 3 
      "ARG" 2 
      "LEU" 2 
      "TYR" 2 
      "VAL" 2 
      "ASP" 1 
      "EOH" 1    other 
      "GLU" 1 
      "PHE" 1 
    ### WARNING: consecutive residue_groups with same resid ### 
    number of consecutive residue groups with same resid: 2 
      residue group: 
        "ATOM    378  N   PRO A  22 .*.     N  " 
        ... 12 atoms not shown 
        "ATOM    391  HD3APRO A  22 .*.     H  " 
      next residue group: 
        "ATOM    392  CB BSER A  22 .*.     C  " 
        ... 6 atoms not shown 
        "ATOM    399  HB3CSER A  22 .*.     H  " 
      ------------------------------------------ 
      residue group: 
        "ATOM    432  N   LEU A  25 .*.     N  " 
        ... 18 atoms not shown 
        "ATOM    439  CD1CLEU A  25 .*.     C  " 
      next residue group: 
        "ATOM    452  CG1BILE A  25 .*.     C  " 
        ... 13 atoms not shown 
        "ATOM    466 HD13CILE A  25 .*.     H  " 

!
!
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ARTICLES 

N13!D*)0+$/(*I/!)-3!%)*+,.!*+(3+D3D!>$-!EFM!4$-O*+0!>*,3/;!H'(!43!1)C3!(3/(3D!(13!iotbx.pdb!!%$D',3!
H.!&-$I3//*+0!(13!3+(*-3!EFM!)-I1*C3:!5N1*/!($$O!)H$'(!^_77!#El!/3I$+D/;!H'(!'/*+0!"7!#El/!(13!,)/(!S$H!
>*+*/13D!)>(3-!$+,.!6__!/3I$+D/:!F*/O!)+D!+3(4$-O!TQ`!*/!-)(3A,*%*(*+0!*+!(1*/!I)/3;!+$(!(13!&3->$-%)+I3!
$>!(13!EFM!1)+D,*+0!,*H-)-.:9!N13!-3/',(/!)-3!/'%%)-*i3D!*+!(13!>$,,$4*+0!()H,3J!

  Total number of .ent files: 65802 (2010 Jun 8) 
 
  56873   WARNING: duplicate chain id 
      3   WARNING: consecutive residue_groups with same resid 
      2   ERROR:   duplicate atom labels 
      1   ERROR:   improper alt. conf. 
      0   ERROR:   duplicate model id 
      0   ERROR:   residue group with multiple resnames using same altloc 
 

GH$'(![Wb!$>!(13!EFM!3+(-*3/!-3A'/3!(13!/)%3!I1)*+!*D!>$-!%',(*&,3!I1)*+/!541*I1!)-3!3*(13-!/3&)-)(3D!
H.!$(13-!I1)*+/!$-!Nh=!I)-D/9:!T+!%)+.!I)/3/;!(13!-3A'/3D!I1)*+!*D!*/!(13!H,)+O!I1)-)I(3-;!41*I1!*/!I,3)-,.!
)! %*+$-! *//'3:! X$43C3-;! 43! >,)0! (1*/! /*(')(*$+! ($! )//*/(! &3$&,3! *+! &-$D'I*+0! +34! EFM! >*,3/! 4*(1!
'+)%H*0'$'/!I1)*+!*D/:!

N13! +3R(! *(3%! *+! (13! ,*/(;! YI$+/3I'(*C3! -3/*D'3]0-$'&/! 4*(1! /)%3! -3/*DY! 5413-3!
resid=resseq+icode9;! 4)/! %3+(*$+3D! H3>$-3:! N1*/! /*(')(*$+! */! H3/(! )C$*D3D! ($! %*+*%*i3! (13!
I1)+I3/!$>!%*/A*+(3-&-3(*+0!(13!EFM!>*,3/:!

!YD'&,*I)(3! )($%! ,)H3,/Y! &$/3! )! /3-*$'/! &-)I(*I),! &-$H,3%! 5(13-3>$-3! >,)003D! )/! Yh==`=Y9! /*+I3! *(! */!
*%&$//*H,3!($!'+*c'3,.!/3,3I(!)($%/!4*(1!D'&,*I)(3! ,)H3,/;! >$-!3R)%&,3!C*)!)+!)($%!/3,3I(*$+!/.+()R!)/!
'/3D! *+! %)+.! &-$0-)%/! 53-I;! B,JK";! BCD-EF;! LJ:;! 3(I:9! $-! C*)! EFM! -3I$-D/! *+! (13! I$++3I(*C*(.!
)++$()(*$+!/3I(*$+!5LT2B;!\\M`2F;!#T\EhE9:!G($%!/3-*),!+'%H3-/!)-3!+$(!/'*()H,3!>$-!(1*/!&'-&$/3!/*+I3!
%)+.!&-$0-)%/!D$!+$(!&-3/3-C3!(13%:!

`+,.!$+3!EFM!3+(-.!58g=N9!*+I,'D3/!Y*%&-$&3-!),(:!I$+>:Y!)/!*+(-$D'I3D!*+!(13!&-3C*$'/!/3I(*$+:!

N13-3!)-3!+$!EFM!3+(-*3/!4*(1!(4$!$(13-!&$(3+(*),!&-$H,3%/!D*)0+$/3D!H.!(13!*$(HR:&DH!%$D',3:!P`FhL!
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